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Biomass Resources 

&v Harvested timber (round logs) 
~.. Residue and waste from sawmills 
~ Fish oil 

~> Municipal waste 
b> Energy crops 
~ Algae 

~"> Methane 
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Advantages of Biomass 

/ Can supply on demand, base load power 
~.. Available year-round with storage 
~~ Carbon neutral 

L--> Can be processed into a syngas or liquid fuel 

v Can be used for power generation, space heating, 
and transportation applications 

AACEP 
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Energy Input in PCE Communities 

Small engine 

Large engine 
electricity 

Community heat 

. ' " 
'-~~'. ... , 

"',~, ~ 

. 'c'.',._ 

Home heating ". '-' 

",' 
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Data from ISERlUA 
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Disadvantages of Biomass 

~. Expensive to handle, low energy density 
~/ Must be utilized near its source 
tv Labor intensive 

~. Bulky, storage can be a challenge 
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Biomass in the Lower 48 

i? The use of biomass has achieved widespread 
acceptance as a power source 

~. Typical technology is biomass-fired boilers and 
Rankine steam cycle for power generation 

v Resource includes landfill gas, MSW, wood & 
wood residue 

v EIA data indicate that in 2006, net summer 
capacity for biomass totaled 9,910 MW (-10/0 of 
total U.S. generating capacity) 

mACEP . ~ - .. .'\ "I." .,,,',, :'" t, .. fryi ..).',<1 p,-\, ' , 
__ ,.t..:... .:'""'!y';-.... '. 7Th::..~~::-~ii ... ~~liiilii!!lIii ... IIIl ............. ... 



;3 -,--"--n '.> _.. ___ I ,_.'" :_,,-,,_~ _ _"' \...0 t'8Vsr::?f7lr;:;rr;;t't 

Biomass use Worldwide 

v Primary energy source 
for ~ of the world's 
population 

~-' Europe is a leaderin 
clean technologies 

v A variety of generation 
technologies being 
utilized 

~/ India also a leader 

~'ACEP 
..... • !:. ",~.- (,'''', • r .• ;, "'I'> ' .1 r- ,'" 

v 

, 
" 

2 MW plant in GOssing, Austria 
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Research Challenge 

> Reduce capital costs 

v Improve efficiency of energy conversion (the 
smaller the system, the inherently less efficient) 

v Lower emissions 

l> Improve integration with existing generation 
systems 

IS) ACEP 
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Gasification vs. Direct Combustion 

1./ Incomplete versus complete combustion to 
form a syngas 

v Gasification can be more efficient than direct 
combustion 

t> . Very little industrial scale gasification being 
done 

v Main challenges are economic and integration 
with downstream processing applications, also 
difficult to achieve optimal performance for 
varying fuel conditions 

~IACEP 
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Biomass as a crop 

~> It would require approximately 500 acres to grow 
a biomass crop to fuel a 500 kW generator, 
assuming production of 5 tons/acre/year 

~. Biomass crops are fast growing crops grown 
specifically for energy generation 

v High cost of production relative to fossil fuels, but 
more of the money stays in the community 

~~~ Chicken and egg problem - what comes first, the 
crop or generation facility? 

fd) ACEP 
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Biomass as a crop 

v It would require approximately 500 acres to grow 
a biomass crop to fuel a 500 kW generator, 
assuming production of 5 tons/acre/year 

(~ ACEP 
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The Opportunity 

~ Alaskan rural communities represent a high 
value niche market for emerging technologies 

v Alaskan villages could provide global leadership 
in rural biomass power systems 

~, There is a nitch market for small (1 OOkW to 
5MW) modular biomass power systems 

~;ACEP 
~ : :",,~., ' ......... ' '". n , -'I> ,.-,.1 P'lV' p 

.:~~~~~~~iliiallillilllllllllll"III1i1"'" ~-' 1Nfiif'E ' , ,. 'q;ii? n;;;;w;. ~~ 



--J 

~r::i!':>J" j'~~" P~'~:~I·~~,,"4~:;·",-t. -;;j~ ___ ._ 

Experience in Alaska 

i/ Co-firing in coal power plants 
v Phytoremidiation 
v Revegetation 
v Landfill caps 
[? Bioenergy crops 
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Eielson Recycling Program 
densified 1500 tons per year 
of waste paper and cardboard 
discontinued in 2006 
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. Sweden's Experience in Willow Farming 

i/ Started in 1970's 

f> Many analogies for Alaska (similar latitude) 
t-,> Controlled pollination, hybridization and cloning 

all are extensively used 

v Fully mechanized from planting to harvesting 

tv-> Biomass is chipped onsite and stored or directly 
burned in CHP plants 

fd}!ACEP 
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Phytoremediation 

Used to treat urban 
wastewaters, landfill leachate, 

industrial wastewaters and 
sewage sludge 
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C L Tumlne 

---~ 
Evaporator 

~ A(;,~P 

L~~"f; 

Condenser 

Pump 

.. 
+ 

Heat 

Chena Geothermal Powerplant 
Organic Rankine Cycle (ORC) technology 
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C L TUnJine 

--->-

Pump 

Evaporator 

Condenser 

-+ 
+ 

Heat 

Chena Geothermal Powerplant 
Organic Rankine Cycle (ORC) technology 
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Topping cycle doubles efficiency to >20% and increases 
energy utilization to 80% 
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The Goal: Combined Heat and Power (CHP) 

200kW Power 
output 

200kW Power 
output 

Med t"om ORC 
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Demonstration Proj~~ 

! .' 
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www.uaf.edu/acep 
For more information contact: 

~ACEP 
. ~. • .1 ., . , : ('1'", c', , :; I r'l, ,l ,,' .>-,-"',. 

Gwen Holdmann 
Organizational Director 
Alaska Center for Energy & Power 
University of Alaska 
Tel: (907) 474-5402 
E-mail: Gwen.Holdmann@uaf.edu 
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Alaska Center for Energy and Power 

ACEP RESEARCH MISSION: To meet state and 
local need for applied energy research by working 
towards developing, refining, demonstrating, and 
ultimately helping commercialize marketable 
technologies that provide practical solutions to real­
world problems. 
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Biomass Supply vs Requirement 
Interior Alaska Communities 
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* Bristol Bay Borough is the Sockeye Salmon Capital of the World 

* Bristol Bay harvested 173 million pounds of sockeye salmon in 2008 

* Average waste (throwaway) per fish is 30% 

* 57 million pounds of waste is flushed back in to Bristol Bay 

Currently using fish oil as a source of energy: 

1) Dutch Harbor - Unisea Inc. Renders fish oil for in house energy use 

2) Kodiak - Cooperative facility for rendering fish oil and value added 
fish pellets 

3) Juneau - Floating processor rendering fish oil for resale 

A successful co generation of energy facility - Ugashik Community Center 

Thank you for your interest in renewable energy. There is a world of energy 
yet to be discovered. 

Yvonne Kopy, Bristol Bay Borough Plannerl Grant Writer 
PO Box 189, Naknek, AK 99633 907-246-4224 
email: planning@theborough.com 



Naknek Electric Association, Inc. 
Proposed Regional Geothermal Generation Project 

December 2007 

Naknek Electric Association, Inc. (NEAl is exploring geothermal power production in an effort to improve its ability to 
provide reliable and affordable electricity. The cooperative faces an urgent need to identify sound alternatives to diesel 
generation due to the increasing and unpredictable costs of fossil fuels. These costs threaten the economic health and 
sustainability of the Bristol Bay and Lake Regions of western Alaska. Recently, the diesel fuel surcharge, which is 
reflected in the electric rate charged to NEA consumers, has increased by about 68% or more than $73.00 per month for 
a typical residential customer. Information indicates that development of geothermal power production will stabilize and 
lower electric rates in Naknek and throughout the region where approximately 6,500 people live in 25+ isolated rural 
communities. 

Bristol Bay is considered the Sockeye Salmon capital of the world. In recent times, the harvest of Sockeye Salmon in a 
single summer topped 45 million fish. Since the area has a natural economic base, lowering the cost of electricity is 
expected to Significantly improve the local economy. If energy costs can be reduced several seafood processors have 
indicated they would be interested in extending their seasons in the Bay to include secondary processing of salmon. 

NEA's interest in geothermal power took root over a decade ago when the cooperative began researching local 
geothermal energy potential. It found considerable research data completed within the Katmai National Park and 
Preserve which warranted further exploration. The park boundary lies just a few miles from NEA's electric lines. During 
preliminary discussions with federal officials, it appeared that gaining access to the identified potential resource through 
park and refuge lands would be excessively expensive and time consuming. NEA continued to watch for geothermal 
opportunities, and focused on improving diesel production effiCiency and other efforts to stabilize electric rates. 

NEA found that today's drilling technology supports the development of geothermal resources at approximate depths of 
10,000 feet or more. Therefore, it may be possible to find a resource outside the national park and close to existing road 
and electric distribution infrastructure. NEA is currently assessing local geothermal resources, available geothermal power 
technologies and options for a transmission system that will extend the benefit of geothermal resource development to all 
communities in the region. 

Thus far, NEA has completed research, review, and assessment of thermal imagery map overlays, oil well production and 
log data, and regional faults and fractures data. It has also completed surface testing, which shows the presence of 
minerals indicative of an underlying geothermal resource, and has drilled three shallow test wells, reaching bedrock. NEA 
just finished its thermal probe testing, while seismic 3D modeling is currently still in progress. Data from both methods of 
analysis will be available in mid December of this year. NEA hopes the data provided will assist in determining which site 
is optional for drilling a deep well of 10,000+ feet. 

With resource identification, NEA proposes construction of a 25 MW geothermal plant serving 25+ villages within the 
Bristol Bay and Lake Regions. This project would be the first utility-grade geothermal development in Alaska. The initial 
cost estimate for the plant and approximately 450 miles of transmission line interconnecting regional villages is $200 
million. Over the past decade NEA has invested approximately $1 million in initial research and exploration of renewable 
alternative energy and is committed to being a financial partner as the project proceeds. NEA is approaching both state 
and federal governments for matching assistance. 

Proposed Project: 
• 25 MW Geothermal Generation Facility 
• 450 miles of transmission lines to bring electric energy to 25+ villages. Lines would extend from Naknek/King 

Salmon to Pilot POint; to Iliamna/Port Alsworth; and to Dillingham/New Stuyahok/Togiak and beyond 
• Initial Load: 18 MW with full potential to use 25 MW within two years 

Benefits: 
• Dramatic drop in the cost of power production, estimated to decrease 70% 
• Cleaner environment with elimination of 3.5 million gallons of diesel fuel now used to generate electricity 
• An energy base for long-term economic development sustaining local communities 

While NEA's interest in the project focuses on production of electricity, identification of a geothermal resource could bring 
many other benefits, including hydrogen production, hot water heating to nearby communities, and the development of 
spas, greenhouse projects, and other related businesses. 

781 



.. , 
''b 

iii.') 

11' " " Y'" , ~ ':':,', S' ,: 
",'1 '. 

~. ,. '. ; 

. ' 
" 

APPROXIMATE SCALE In MILES . .. . .. " . ", 
............ - ! 

PROPOSED 
REGIONAL 

GEOTHERMAL 
DISTRIBUTION 

NETWORK 
424 Milas OvertJead 

24 Miles Under Lake Illiamna 

424-41-31 +56 +56= 464 m 

IID'I'~ AU. BIIDWN D16TAJIC_ AlII APlWJZIIIA" 1llUt: • 

PREPARED BY 
COABTAL BURVEYORS 

,.OR 
NAKNE:K ELECTRIC COOP 

N 
<Xl 
r--



. 
• 

...~~~~r-, 
~-'.--:'~ .. 
'it - -,.. .0' .. , '\ ' , I 
\ ~ - --' -

"o:~~ 





o ' 

( 

85 

\ 

, , 

" 

• I. . 

, 
" 

,.' 

., 



Q 'I ') 

. • .Ii' ,! J-

• If 

i:) ¢ 
., 
I, 

• • 

/) 

\'~ 

~ / 

) 
/ 

'-

\ r 

"-., 

IJ <? I . , 
r .. --"-.... r ,:::.~t_~' • ,1 ? ~~-~==~~ 

1 ' , ' 

i 0 0 

(oJ 0 

• 

.. 
•• 



" -. 
o 

o 

" 

0, 

787 il . 
JL 

, ;-
, . 
o. 

-'),~ ., 
.' ~.' 

:r ' 

o 

'" 

f,; , " 
, ,,~ .. i 

( .-;-



Our New Generation 

o 

o 
7 



.---------~~~- - -~-~--~----- - -----------,----------, 

Stukhoutverbranding 

o 

o 

o 
89 

;\ 
I o 

, '--_________ ---.J 
)~ .. 



o 

-Ie 'J ;) 

l) (,.,'.:)0;";: .:L._ 
. ')"..,.:....:) 

. ~ --=~c.;( :~-::...c..~::::J 
C ). -G "':"~_ c::J; 

~ ~\lll::Iil rn.gll~ ,"-> 
"',,~, .... ~ 

!E::Jc::;oe:::::;.;~~ G"O~9~'::::" '1' "" '~~r'a(j-: ~::;""';)CJ<:<.~' "'-,,-" '" 
@.:'c". ::"o("O":w;c .:, ;)(JC' a8Cc..oCJr~""'~1l c:~!l.:.<oefi::1,':;::J<':'.D~~::1U~:-G~ , • ': ""':", ~ 
fi-::''':)c'~.r - -~'t~ "'"'~~c· fr·,:?(~;;~~~!).D ',,--~!C~:3f~J:}=:~~.~~w~~~:'~~.:sj .~.'_,.,: ~:.~ .. :~~;. -: 

O e:.:v,,)(~;£)I..~'l_)o~. r"'~:::1J'I<ir~.r; SXJ}:T. -~:::nc-::..IC:J 1. ... ::J~C6~~)r.~~_ -nct#.3G~~-Jj~C:.:..~1 . ~"'; 't.-X. ' 
r .!!Zlc::"I'<lXr-'..lh:IC'C'~"2lCArC''' •. ~~ <1'~,c;T<.f()(,0C'~--O\F.!!1~,oc-".:A>C.::tI .•.• ~' .. ,' 
(R:J1· .•. :?u~~~~ ... Z:;J?C"jJu~J~()\C- -, dv,:;",,. ':".? .. ~~<.. .~ > 

7 0 I)~ ~£.~~ ?(3:;~':..' tR.:,.:..",:.., r_',:;',,;";.:'V::::Ji:::2~:::"~' ·:-":..::::~;.AJ:::"::::C:::' _________________ .L_':..'~_· ___ " '_c::"'",'_'_' _L ___ -' 



a~'=:: '~:2:?':9J 
G...: .... --'~ 

tJ(G~,"!,'~ 
~"':::.J 

(t"~y~lL,?R-~'.':;J 
1!'t>::.3c......;.<~:'1c;:J 
~n~:::,··';s-::- -:] 

o ~ c;.::.:9tr;:o;::,<>:;, .. )0 
G.!6 c .. r"fC)O.~'V 1 

1?':';~c::c..="1:l 
c :"ff'c:::J 

O
\JG';~T,:::;OC~'.r::J 

:. ~G-~'-"--!:,' ") 

~~ (:-~~~~o:r.:'QEl 
'S I .. :"£;' [£'~r.· :... 1,-,,"'0 

p()\...";, :r-C3::::........ ~~~ 
,[L'i 

D 
c 

rr~- .. \ 

r--'-- :> 
o o 

--=;=--." 
D 

! 
'\1 l . , I 
t 

;;l\\' ~ . ./ 
i 

. I 

~t 

'[Jf-.. -
"I , 

I' 

" 

a Q(J~ (3:',"":,-", .x;70£,"J· b..~)CD {oljOOO 

~~X;:r"(~-;2 (_:'J<].!r_~~Q::.~".r,_ ":;"' 
c"""< .... "l Cl:JCi~ ,)17::?,"",~ ~t~ 
(L-_~Dr~--'C'-0:_".[.t)C.·1:Ur~_":)Il:'"l 



792 

WOOD TO ENERGY 

Wood is a viable source of energy producing BTU's of heat at a cost to the consumer comparable 
to electricity when produced by hydro, wind, coal or natural gas. Wood burning appliances that 
employ new technology provide a safe, efficient and clean means to convert the readily available 
supply of wood fiber in many regions of Alaska to a reliable, environmentally friendly and 
economic source of fuel to heat residential and commercial buildings.' 

FIBER SUPPL Y 

In Southeast Alaska, the commercial harvest of timber from the Tongass National Forest on 
lands owned by the Federal Government, State, Alaska Mental Health Trust, University of 
Alaska and Sealaska all generate a substantial volume of logs not suitable for sawing. This 
material is currently chipped and sold to pulp and paper mills or left in the woods. Pacific Log & 
Lumber, a sister company also owned by the Seley Family Partnership will harvest 
approximately 25 Mmbf of timber annually to supply saw quality logs to it's sawmill in 
Ketchikan. Approximately 30% of the timber harvested is unsuitable for the manufacture of 
lumber and in recent years has been chipped and transported for sale to Pulp and Paper mills in 
Canada and Washington. 

Alaska Chip currently maintains a decked log fuel wood inventory of approximately 1.8 Mmbf. 
Based upon a conversion of 209 CF per Mbf and 85 CF solid wood equivalent per cord, this 

. inventory will yield approximately 4,425 cords of wood. The annual total volume of logs 
harvested by Pacific Log & Lumber not suitable for producing sawn lumber is approximately 7.5 
Mmbfyielding 33,187 cords. 

When you consider that one cord of hemlock will yield the same BTU value as 157 gallons of#2 
diesel, it is easy to grasp the potential benefits that our wood fuels program will generate for our 
Customer, our Communities and our Company. There are many factors that <lffect the delivered 
cost of home heating fuel to the consumer with most of them outside the control of government 
or the consumer. Alaska Chip can predict the future cost of wood fiber up to 12 months in 
advance of production and is giving ample notice of price changes to the customer. 

The Tongass Land Management Plan recently released by the US Forest Services identifies a 
sustainable annual harvest of 267 Mmbf. With a 30% fuel wood component, this supply source 
alone has the ability to replace 31 Million Gallons of#2 Diesel heating fuel. 

MARKET 

The conversion of logs to a transportable form will entail the production of split wood, 
commonly known as cord wood and wood chips blended with bark and sawdust (bio-mass). 
Many homes in Alaska currently have a wood burning stove or fireplace as a secondary heat 
source. They are often used simply for the ambiance created by the crackling fire and visible 

, Pellet Fuels Institute "Compare Fuel Costs" calculator 
www.pelletheat.orgl3/residentiallcompareFuel.cfrn 
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flame or the pleasure derived from wood heat on a cold and damp day. With the high cost of 
heating oil, this secondary means to heat the home has in many cases become the primary source. 

When researching the market, we found that many elderly citizens prefer burning wood but have 
until now, been unable to locate a supplier who can guarantee delivery of seasoned split wood to 
their home. 

Most new wood fired boilers are an environmentally acceptable means to produce heat for larger 
homes, commercial buildings and multiple tenant dwellings. In this application it is preferred to 
utilize wood in a chip or pellet form. The consistent size ofthe wood fuel allows the transfer of 
fuel from on-site storage to the boiler by a mechanized means such as an auger or moving bed . 
system. 

The proximity of the end user to the fuel source, thereby reducing transportation cost and the 
current cost of oil or electricity will determine the economic viability of wood energy as a 
primary heating source on a region by region basis thus establishing the marketplace. 

With a commercial supply of wood fuels and the availability and distribution of environmentally 
safe and efficient wood fired stoves and boilers, people in the tree growing regions of Alaska will 
benefit the most by converting to wood energy as their primary heat source. Even with the initial 
investment to purchase a wood fired boiler or wood stove, burning wood instead of oil will result 
in a savings of 50-60%. 

The attached Brackley statistics estimate the total green tons of wood required to replace oil as 
the primary heating fuel of both the residential and commercial sectors from Yakutat to 
Ketchikan is 592,951 green tons or a log equivalent of 104,026 Mbf. The communities of 
Juneau, Sitka and Ketchikan that we consider our primary market due to the transportation 
advantage total 75,396 Mbf(72% of the total Southeast Alaska usage) or 171,903 cords. The 
single processor that we are operating today will produce 30,000 cords of split wood a year 
operating at full time two shift capacity to meet 17% of the existing demand. 

As a Nation, lowering our dependency on oil may be one of the most important tasks we face. 
20,238 homes located on the Alaskan Panhandle from Yakutat to Ketchikan bum 14,581,479 
gallons of diesel as the primary heat Source. 2 This dependency on oil could be significantly 
reduced by converting to wood fuels. 

WOOD BURNING APPLIANCES 

Utilizing heating appliances like those developed, improved and operated in Europe today 
minimizes the cost of conversion to wood burning technology. A modern boiler can be ordered to 
operate on split wood, pellets, chips, coal and other manufactured products.3 The KOB (German 
manufactured) units are specifically developed to bum wood and are far superior to conventional 

2 Department of Energy, Energy Information Administration publication 
3 KOB PYROMAT DYN model 45, 65,85 www.koeb-schaefer.com 
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heating systems with regards to economic efficiency, operating safety and user-friendliness. All 
operating phases are continuously monitored by microprocessors and controlled fully 
automatically. The result is perfect, emissions-optomised regulation of the output. With the use 
of very modern technologies, maximum comfort, environmental protection and reliability are 
achieved. 

The European environmental standards for air quality very stringent. These wood burning 
appliances operating on wet wood chips utilize an automatic variable drying system at the front 
of the boiler. The wet wood chips are pre-dried in a special auger module. Through a heat 
exchanger, air is preheated to about 80 degrees C and blown into the auger with the wood chips. 
Uniform drying is accomplished by the movement of the chips inside the large auger. The 
exhaust temperature controls the output of the pre-drier. If dry material is introduced the heat 
output is reduced. In the area of fuel storage and loading, each system requires individual 
planning. 

There are many wood stove manufacturers in the United States and abroad. The quality and 
capability of the stove is generally synonymous with the purchase price. Most manufacturers 
have focused on design, efficiency and affordability and provide a variety of options and safety 
features to the buyer. Most stoves are designed for installation in mobile homes and meet EPA 
Phase II standards with emissions at 3.1 to 4.5 gramslhr when burning seasoned wood. These 
stoves are generally of steel or cast iron construction with the burning chamber lined with fire 
brick, pressed vermiculite or another material extending the stove life. 

While there are many stoves to choose from, it is important that homeowners are motivated to 
choose a model that has been designed for safe operations and minimized emissions. In Oregon, 
about 94,000 homes burn wood for heat. Half of these homes do so in wood stoves. Oregon 
environmental officials enacted the first wood-stove emission regulations in the mid-1980's, 
which the EPA later used as its model for federal standards. The Oregon Department of 
Environmental Quality is pursuing legislation that would require replacement of "non-certified:' 
wood stoves when a home is sold.' 

TRANSPORTATION COSTS 

Our greatest challenge with fuel wood has been to determine the most efficient and affordable 
transportation system to move our product to the customer. Communities in proximity to 
commercial forest harvest operations will enjoy the lowest possible cost for wood energy. The 
ability to provide wood heat as a competitive energy source is inversely related to the distance 
from commercial harvest operations and the transportation cost of the wood fuel. Of course this 
relationship applies to all forms of energy shipped to Alaska - especially heating oil which unlike 
wood, must be shipped from the Lower 48. 

4 Statesman Journal November 2, 2006 
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In order to utilize available barge space on existing common carriers, our shipping containers 
must meet certain criteria in regards to size and weight for stowage onboard these vessels in 
conjunction with 20 and 40' boxes commonly used by transporter. They must be efficiently 
loaded at our plant, easily discharged at the customers location and then returned for refilling. No 
specialized equipment or handling is required to move split wood in this fashion from the 
production site to an Alaska community located on the water. Open top gondolas or Y:z high's, 
currently utilized to ship waste best meet these requirements but are in short supply and represent 
a substantial expense to purchase. 

ADVANTAGES OF WOOD FUEL 

The most important advantage of wood fuel is that it is grown in Alaska and is plentiful, cost 
effective and environmentally safe compared to other available fuels. Unlike fossil fuel, burning 
wood is carbon neutral. The need for expensive tank farms is climinated as wood can be stacked 
out doors and tarped if a warehouse, hangar or other covered building is not immediately 
available. If wood gets wet unlike a pellet, it can' be easily dried. Unlike diesel, extreme cold 
temperatures have no effect on burn ability. The potential liability from a leaky oil storage tank 
has been eliminated completely. 

Wind turbines will work when a steady wind of 8-40 knots can be maintained 80% of the year, 
provided a grid of sufficient size is available to blend wind produced energy with diesel, hydro or 
other base load. 

Hydropower is plentiful in Alaska, but includes the cost of transmission lines and is economic 
only when demand will be sufficient over time to amortize the initially high capital cost. 
Moreover, hydropower has long lead permitting and construction time lines and is subject to 
litigation. With 90% of the Alaska communities having fewer than 5,000 homes and no common 
grid to tie them together, neither hydro nor wind produced power will be as cost competitive in 
most places. In those areas of Alaska in which hydropower will be determined to be more 
competitive than wood fuel over the long term, wood fuel can be a short term solution until the 
hydrofacilities are built and operating and then provide a reliable backup for periods when 
hydropower is interrupted. 

TIME FRAME 

The need for wood fuel as an alternative to diesel is immediate. Due to fluctuations in the 
delivered cost of diesel, many residents in Southeast Alaska have shut down their diesel fired 
boilers and have plugged in portable electric room heaters. Local utilities in Ketchikan and Sitka 
are unable to meet the forecasted demand for electric power during portions of the winter months 
without the use of diesel generators. As the Legislature and the Administration have already 
determined, the cost to heat a home in Southeast Alaska (or anywhere else in Alaska) in winter 
with diesel fired generators is significant. With governmental assistance to promote conversion 
to wood fuel, annual heating costs and dependency upon diesel can be significantly reduced. 
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The Renewable Energy Fund and grant program represents recognition of the problem and a 
substantial investment in resolving it. I challenge the Legislature to invest a portion of the funds 
in projects that provide an immediate benefit. Give high consideration to applicants who are 
willing to match dollar for dollar in investment. Support the development of new concepts but 
don't overlook proven technology. Alaskan's need relief from the uncertainty and high delivered 
cost of diesel today. 

BUSINESS MODEL 

Alaska Chip will implement it's wood to energy plan in three steps; 

A Split Wood for residential usage 

B Chips for residential and commercial chip fuel boilers 

C Bio Fuel production 

Alaska Chip has invested $500,000 in new equipment to produce wood fuel. Our Multitek 4030 
processor has been delivered to Ketchikan and we are producing cord wood with distribution 
points in Ketchikan and Juneau. Our distribution will be expanded to Sitka in the near future. 

The Forest Service and Coast Guard have issued contracts to engineering companies to study the 
potential for converting facilities located in Southeast Alaska from oil fired to wood fired boilers. 
In both cases these companies have concluded that wood chips provide the best source of wood 
fuel as they can easily be metered to the boiler from a storage silo depending upon the demand 
for heat. We have also found this to be true in Europe where we have studied wood fuel heat 
systems that have been operating for many years. . 

Alaska Chip currently produces approximately 15,000 Green Tons of wood chips a year that are 
sold to pulp and paper mills. We have thc ability to expand our production to 55,000 Green Tons. 

An equally important part of implementing this plan is to source the best chip fired boiler for this 
region. In addition to providing raw material, we will train employees to sell, operate and service 
these boilers. While there are several that appear to meet our needs, the final choice will be made 
after the Forest Service and Coast Guard studies have been completed. 

For commercial accounts, Alaska Chip will offer an energy contract allowing the customer to 
immediately realize the cost benefits of converting from an oil-fired to a wood fired system. 
Existing heating equipment will remain in place. The customer will provide adequate space to 
install the wood fired boiler and chip storage silo in or next to the building. Alaska Chip will 
own, operate and maintain the boiler system and the necessary supply of wood fuel. 

There are several companies interested in bringing biofuel technology to Alaska. Alaska Chip 
has entered into a working agreement with one of these companies who specializes in catalyst 
development and gasification and follow a course based on the Fischer Tropsch process, which is 
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the conversion of gas to liquid fuel using a catalyst. Alaska Chip's active participation is limited 
to providing biomass and plant site location. 

SUMMARY 

The demand for affordable energy and the quantity of diesel used today to ultimately meet most 
energy needs from Yakutat to Ketchikan have been quantified by the Forest Service in the 
attached reports. Information regarding demand and usage in coastal cornmunities in Western 
Alaska is also available from other sources. 

A viable, sustainable and economic supply of fuel wood exists on the Tongass National Forest. 
This often under utilized component of the forest is left in the woods or chipped and barged to 
pulp and paper mills 800 water miles to facilities in Washington and Canada. Can it provide a 
greater economic benefit utilized in Alaska? 

The Seley Family has the longest continuously operating forestry related business in the State of 
Alaska today. We see wood fuel as an important component in our business plan to insure that 
we can continue operating profitably and have directed our investment in infrastructure 
accordingly. 

GOVERNMENT ASSISTANCE 

This business model complies with the stated goals of the State of Alaska to promote and support 
a reduction in the cost of energy for Alaskans, particularly in the winter. While we meet the 
stated intent of the Alaska Energy Authority'S Renewable Energy Grant Program, we were 
clearly not an eligible applicant based upon the criteria in section 1.4 of the application. Not 
being a government entity or an electric utility removed 3 of the 4 types of entities that would 
qualify leaving "a legal entity that owns or operates facilities for the generation of energy". 
While we felt we could make a pitch towards qualification under this criteria, it would be 
difficult at best. 

We have made our initial investment of $500,000 to purchase equipment and make facility 
improvements as necessary for the commercial production of split wood. This investment was 
justified on the needs expressed by Ketchikan and Sitka alone and without assistance from the 
State or Federal Government. This startup business is operating and meeting both our cost and 
sales projections. We would like to expand the business to match our production capacity, fiber 
supply and market demand. 

We read and hear about the demand for wood in Western Alaska communities and villages and 
the cost of fuel oil in that region. In each case, the viability of converting to wood will depend. 
upon transportation costs. 
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The power cost equalization program provides financial assistance to many rural communities by 
effectively subsidizing the cost of energy resulting in a cost to the State. I believe there is an 
opportunity to reduce this expense substantially to both the State and the consumer with wood 
fuel. 

Today I am requesting the assistance of the State of Alaska and specifically the Legislators 
representing the many coastal communities to assist in dete=ining demand and the potential 
cost savings to both the end user and the State. 

Steve Seley Jr. 
President - Alaska Chip Ltd. 
(907) 225-2692 
(907) 617-7440 
s.seley@seley.com 
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Brackley Statistics 

Potential for biomass heating systems at large energy-using facilities in Sitka 

Fuel oil consumptioD Wood Fuels 
Fatility ID (gallyr) 

-(.o~si:OO) 
HamesPE :ente 51,000 567 

IS Coast ( L luard (Air Station Sitka) 140.000 1.556 
lonlv) 13: 100 1.457 

SEAF 3: 300 370 
Sitka gI ;chool 65 ,700 b 730 

iddle School 40.150 c 446 
Ceet ( 10' : Heen Elem. School 27.000 • 300 
sarano ' School 27,600 • 307 
'acmc In School 4.31)0 • 48 
,itka Aimort 2M )0 c 227 
Sitka A al ;helter .3' 10 c 17 
(' 8,7' )0 c '7 
Sitka 'Ire 9 200 • 1 12 
mica bli' mry • 
;itlca blic Services Ce er a 12 
Sitka ' HosOil 56 
Waste Water ant b 1 14 
awmill Cove Admin Idg 00 
It: :High :hool 14 100 I. 181 

• Alaska SE. Sitka 01 10,500 17 
800 Sitka 360.000 4.000 

TOTAL 
Units 1,176,850 gal 13,078 cds 

Value! cost ($) 5,884,250 d ~ ~u ~"~e 

NOTES: 

a reported consumption for 2006 
b reported consumption for 2007 
c average of 2006 and 2007 reported consumption 
d at $5,00 per gallon 
e at S200 per cord 
f at S80 perton 
g assumes one standard cord of hemlock firewood (MC30) = 90 gallons of#2 fuel oil 
h assumes one ton of hemlock "bulk fuel" (MeSO) = 3S.s gallons of#2 fuel oil 

Dan Parrent 
Juneau Economic Development Council, 
(907) 747-5688 
dparrent@ptialaska.net 

Updated: September 16, 2008 

Bulk it::~~C50) 

1,437 
3.944 
3.693 
938 
LR51 
1.131 

761 
7n 
121 
575. 
93 

245 
25' 
11: 
23< 

1.91: 
36< 
254 

4.001 
291 

1OJ4 

33,152 tons 

'h~,,.n f 
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Esifmailid volumes of wood iequl red to re-Pi-ace fuel ohc-urrenllvUied by Residence. and COmmercla'-Sector users In vMiouscomnumfiiea In Soulhdlt Alaska. Thl. 
table haa been prepared using 2005 Census Data and Deparlment of Energy, Energy Reporting AgencV oafa. Commercial Sector estlmales based upon a lavel of USe 1.47 

times that of Residential Users. Prepared by: Allen M. Brackley. July 200B 

Total to meel 
the needs of 

Residential and 
To meet I Commercial 

Commercial Sectors -
Bone Dry To lotally use (schoolS, Induslriat, 

Average Tons wood replece fuel municipal Transportation 
Number fuel oil Therms 0 at 164fbcH 011 In buildings, etc) and Power 
homes usage (F32 135,OQOIgal (see 030) fleatlng ell Residential' Generalion n 

llSing luel AK Energy onIl00.000t "AK Energy h~mes Factor of 1,47 not considered 
Census District oil Use ganons tu Use" (bd1) Cbdl) . Ibdl) 

SE Haines 706 508,673 686.709 4187 4,181 6,155 10,343 
SE Juneau 8, 131 5,858,386 7908,820 48,225 48,225 70,890 119,115 
Sf Kelchikan 4,145 2,986,473 4,031,738 24,584 24,584 36,138 60,722 
ISE Prince Wales·Outer Kelch:kan 1,420 1,023,110 1,381,199 8,422 8,422 12,380 20,802 

Cords at 

SE Sitka 2,392 1,723,436 2,326,639 14,187 14,187 20,855 35,041 
SE Ska wa Hoonah-An oon 1,050 756,525 1,021,309 6,227 6,227 9.154 15,382 3Ot764~ 12,306 
SE Wran eU·Petersburg 2,152 1,550,516 2,093,197 12,763 12,7&3 18,762 31,526 63051 2 220 
SE Yakulal 242 174,361 235,367 1,435 1,435 2,110 3,545 7,090 2,836 
I Totar 20,238 14,581,479 19,684,997 120,000 120,030 176,445 296,415 592,951 237,180 

MBF 
equivalent ., 
tradillonal 
logs at 5.7 

F 

lNote: The Oepar1mern 01 Enellgy, Energy InlOfmalion AdrniriSlralion PlblisheS data thai reltects lha lolaf blu eqtilvalenls 01 various homs of energy that oro used In the UnI,ed Siales. 
IThis information Is a'¥eilabie lor each of1he states. The publishod InformaUon Is dMded Info sectors (Aesidenltal, Commercial, Industrial, Transportation and Electrical Power. In ttis 
liable the btu velues for dst~lal!! fuels (dassil'icat1on used for healing 011) have been converted to gallcos of oil based upon a Gblu value 01 t35,ooo~u/gal!on. The values In lhis table 
represent an eqUivalenl volvrne 01 wood al a Gblu value 01 a,200 bto/pound (164 Ihermslbone dry Ion 01 WOOd liber). II is fecQ9"ized that lhe Bclool volumes required must lake Inlo 
,account the moisture content -althe various fOfms of wood used 10 replace the 011 and the efliclencies of Ihe specific burning systems (wood stoves, pellel stoves, furnaces, chip burning 
systems) that are used 10 replace 0.1 equipment. Ullimately Ihe actual deman1ad 1I01U11eS wiftlncrease depending upon Ihe lorm 01 wood used and equipment These numbers are 
inlended lor planning purposes, II is nbvious lMI a complete replacemenl d distillate 
!fuels !Mil not lake place so unimate nemend will be lower than the values in the lable. The above errors w'Q lend 10 cancel oul and Ihe ultimate levels 01 demand approch Ihe- value In the: 
above table, 
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Region 

GA 
GA 
GA 
GA 

GF 
GF 
GF 

SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 

SW 
SW 
SW 
SW 
SW 
SW 

BoroughfCensus Area 

AnchoraQe 
Kenai Peninsula 
Malanuska·Susitna 
Valdez·Cordova 

Total 

Denali 
Fairbanks North Star 
Southeast Fairbanks 

Total 

Haines 
Juneau 
Ketchikan 
Prince Wales·Outer Ketchikan 
Sitka 
Ska wa ·Hoonah·An oon 
Wran ell· Petersburg 
Yakutat 

Total 

Bethel 
Brislol Bav 
DiUinqham 
Kodiak Island 
lake and Peninsula 
Wade Hampton 

Total 

Total All 

Utility Gas 

79,128 
7,828 

12,296 
117 

99,369 
12.2% 

0 
761 

5 
766 

2.3% 

4 
159 
28 
16 
16 
4 
8 
0 

235 
0.8% 

36 
0 
3 

46 
1 
5 

91 
0.7% 

100,461 
47.6% 

Bo'tled, 
Tank, lP Electricity 

860 12,405 
1,240 1,267 

876 984 
230 107 

3,206 14,763 
2.3% 10.7% 

10 12 
389 2,850 

11 22 
410 2,884 

1.3% 8.8% 

12 22 
335 2.574 
243 576 
173 109 
70 724 
39 53 
74 156 

4 8 
950 4,222 

3.4% 15.2% 

42 128 
0 4 
4 38 

95 257 
5 12 
5 7 

151 446 
1.2% 3.5% 

4,717 22,315 
2.2% 10.6% 

To'al 
Fuel Oil Coal or Solar other No Fuel Housing 

Kerosene Coke Wood Energy Fuel Used Units 

939 35 249 9 625 572 94,822 
6,525 69 1,361 6 98 44 18.438 
4,971 2 1.321 20 65 21 20,556 
3,004 3 403 1 18 1 3,884 

15,439 109 3,334 36 806 638 137,700 
11.2% 0.1% 2.4% 0.0% 0.6% 0.5% 100.0% 

563 68 89 0 2 41 785 
22,851 893 906 0 826 301 29,777 

1,386 0 552 0 120 2 2,098 
24,800 961 1,547 0 948 344 32,660 
75.9% 2.9% 4.7% 0.0"10 2.9% 1.1% 100.0% 

706 0 240 0 7 0 991 
8,131 0 172 0 153 19 11,543 
4,145 0 260 0 109 38 5,399 
1,420 0 512 0 23 9 2,262 
2,392 0 52 0 24 0 3,278 
1,050 2 194 2 23 2 1,369 
2,152 0 177 0 16 4 2,587 

242 0 9 0 2 0 265 
20,238 2 1,616 2 357 72 27,694 
73.1% 0.0% 5.8% 0.0% 1.3% 0.3% 100.0% 

3,700 3 265 0 38 14 4,226 
463 0 4 0 2 17 490 

1,422 4 41 0 10 7 1,529 
3,819 0 59 0 114 34 4,424 

527 0 37 2 4 0 588 
1,453 0 127 0 2 3 1,602 

11,384 7 533 2 170 75 12,859 
88,5% 0.1% 4.1% 0.0% 1.3"/" 0.6% 100.0% 

71,861 1,079 7,030 40 2,281 1,129 210,913 
34.1% 0.5% 3.3% 0.0"/0 1.1% 0.5% 100.0% 
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FIREWOOD FACT SHEET 

Firewood was the primary source of fuel until the 1800s when it was displaced by coal and later 
by oil. Firewood is a renewable resource, provided the consumption rate is controlled to 
sustainable levels. Proper forestry practices applied to firewood allow the use of a carbon-neutral, 
or even carbon negative, energy source, since the carbon dioxide released by the burning of 
firewood was previously absorbed from the ambient atmosphere through photosynthesis. 
Because of this, firewood can be considered to be a form of solar energy. 

There are approximately 35 million fireplaces in the United States today. The use of wood as fuel 
is projected to increase by over 50% over the next two decades. Burning wood is 
environmentally sound. The process does not contribute to greenhouse gases. A growing tree 
absorbs carbon dioxide from the air and into its molecular structure. When the tree dies and 
decays, it releases the carbon back into the air. The same thing happens when the wood form a 
tree is burned. The same amount of carbon is released back into the atmosphere. Thus, burning 
wood is just a faster reversal of the natural cycle. This is unlike burning fossil fuels such as oil or 
gas. These fuels will release carbon dioxide, which has been buried in the earth for thousands of 
years, into the atmosphere. 

The common measurement for firewood is by the cord or fraction of a cord. A cord of wood 
corresponds to a woodpile measuring 4' x 4' x 8' or 128 CF of space. The actual solid wood 
measurement of a cord depends upon the straightness of the piece, how it is split and how it is 
stacked. The total cubic feet in a cord can vary from 70 to 90 or more cubic feet. 

Cordwood is sold in both a seasoned and unseasoned form. Seasoned wood generally has been 
split, stacked and air dried until the wood reaches equilibrium with the moisture in the 
surrounding air. 

Of the 39 species of wood predominate across the United States, Hemlock ranks number 14 in 
production of BTU's per cord. Alaska Yellow Cedar is another good specie that is preferred by 
many in the Southeast Alaska region. Seasoned hemlock generates 8,000 to 8,500 Btu per pound. 
(Cord weight dry 2,590 lbs - 21,377,500 Btu/cord) A gallon of oil produces 136m Btu's. 
Approximately 157 gallons of oil is required to produce an equal number of Btu's to one cord of 
hemlock. 

To easily compare energy costs per Btu from various sources, go to WWW.Seley.com and 
navigate to Alaska Chip & Firewood Sales. Click on Firewood Facts. Scroll to the bottom of the 
page and click on the BTU efficiency calculator. This will link to the Pellet Fuels institute site 
where you can enter your current cost of Wood Pellets, electricity, delivered Fuel Oil, propane, 
natural gas, Coal or Wood to determine the most efficient source of heat in your region. 
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http://www.pelletheat.orgl3/residentiallcompareFuel.elin 

Compare Fuel Costs 

Pellet fuel is a cost stable and price competitive fuel. A good way to understand the price 
benefits of pellet fuel is to compare it against other home heating fuels. The following 
chart can assist in comparing home heating fuels. 

The values shown are national averages. You may enter your own costs to compare. 
Enter amounts in dollars except for the cost of electricty, which is in cents. Do not enter a 
decimal point. 

Wood Pellets 
Cost peLtqn i~_."ollars 

$225 

Appliance Efficiency :80 ~ % 
Cost per million BTi.i~$17:15 

Fuel Oil #2 
Cost per,.9~J!Q~ .. ~~_,doliars 

$ !3.26 . 

Appliance Eiii~i;~~Y-fr~·~,:~.~~.:,:.: % 
Cost per million BTU=$3D.29 

Natural Gas 
Cost pe\.!.~r_rT1 __ !rl.dollar5 

$.0 

Appliance Efficiency !_!~., ... _,_ .. _._.j % 
Cost per million BTU=$O.OO 

Hardwood (air dried) 
Cost per .C:Clr~ .J11 .. ~ollars 

$ :190 

Appliance Efficiency :"~~"'""" J % 
Cost per million BTU=$15.83 

Calculate 

Electricity 
Cost per __ kWh ,in cents 

'10 .! ¢ 
.~, .. ".-.-., 

Appliance Efficiency !,~,~_~." i % 

Cost per million BTU=$29.31 

LP Gas I Propane 
Cost per,_9~J.!~!1"i.~.dollars 

$[2.-47 ______ _ 
Appliance Efficiency i78 : % 

Cost per million BTi.j"~$34:67 . 

Coal 
Cost p~tlq!J . ..!.D.,9,ollars 

S;o 
Appliance Efficiency t!~" """. ___ .,.; % 
Cost per million BTU=$O.DD 

~ ' ....... ' ................ n ...... ~ ... 
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Everything is under your 
control. 
Our new generation 

Our PYROMAT ECO. 
specially built to extract 
heat from wood, incorpo­
rates the latest combus­
tion technology. 

Multiple fuels 

Logs 

Briquettes 

Slow burning for 
long lasting heat 
generation 

The capacity of the 
loading chamber can be 
used to its maximum. 
With good heating system 
design and 
configuration, a single 
load of fuel can provide 
heat for up to three days. 

Easy-to-fill 

The filling lid is 
supported by a preloaded 
gas spring that helps 
make it easy to open. 
The various fuel types are 
'asHy loaded from above. 

A wide variety of uses 

Joinery waste. shavings 
and sawdust 

Offcuts and scrap 

Agriculture/Businesses Detached homes 

Emission-free 
operations 

The exhaust blower starts 
at the touch of a button 
. quickly firing up the 
system. While heating. 
when refilling and during 
cleaning. the exhaust blo­
wer prevents aU smoke 
and dust emissions. 

Easy-to-clean 

The ash box can be emp­
tied with the exhaust blo­
wer without causing any 
formation of dust. 

Completely 
computer controlled 

The micro processor in 
the ECOTRONIC controller 
collects aU the relevant 

operating data and 
controls output to meet 
the current demands for 
heat. 
The heating system is 
permanently monitored 
- in all phases of its 
operations, from firing up 
- to heating up - to 
refilling - up to the burn 
out phase. Its operating 
efficiency is kept at an 
optimum with motorized 
air vents. 

Easy-to-operate 

The boiler and heating 
systems can be controlled 
at the touch of a button. 
The contol panel with 
its well laid out buttons 
and easy to read screen 
aU-ows heating control 
adjustments to be made 
quickly and easily. 

The advantage for the operator 

The facility is delivered by a specialist ready for 
operation. After a simple introduction to the con· 
trols •. the new owner wi! be ready to operate the 
system. 
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Plug and Play. 

ECOTRONIC control system 

The ECOTRONIC facility control system is a decentra· 
tiled microprocessor system (CAN-BUS) with various 
modules connected to a data transmission line in a 
simple fashion. 

Control module 

The operating interface is organised in a simple an 
logical manner. The control module can be mounted 
either on the burner or on a walt. 

The ECOTRONIC as a boiler controller. 

Firing controller. 

The firing controller is 
built into the burner to 
control the motor-driven 
air vents by means of an 
integrated lambda probe. 
Internally. everything is 
already wired an ready 
to plug in. The result is 
a perfect output control 
system optimised in 
terms of emissions. 

Burner group 
controler. 

Keeping the return tem­
perature up makes for 
a tong service life of the 
burner. Conduction of 
heat to the accumulator. 
disconnection of the 
exhaust fan and closing 
of the air vents aU go to 
guarantee the best pos­
sible protection against 
overheating. The burner 
group (pump and control 
valve) is mounted on the 
burner ready to plug in. 

Advantages for the electrician. 

The complete facility control system [Including the 
control systems for al\ the heat consumers) comes 
from one source. 
Problem·free, simple installation of the modules 
ready to plug in. 

The ECOTRONIC as a heating regulator unit. 

Air heater 

filII 

Solar h in 

• Heating regulation controlled by atmospheric conditions with 
digital timer for a daily or weekly programm. 

• Available on request with room thermostat 
• ECOcircuit and frost·protectian functions 
• Simple setting of the individual heating curve 

• Automatic reloading of the domestic hot water heater from 
the baiter or accumulator 

• Quantity control with minimum return temperature for precise 
storage stratification 

• In summer operation, up to 14 days' of domestic hot water 
available from the heat accumulator 

• Quantuty control with minimum return temperature for preci­
se scorage stratification 
Pump cu rcuit with timer available (day and night program­
mes) 

• When furnished by the sun. heat is conducted into the utility 
water heater or into the heat accumulator. 

• This c.ontrol system makes it possible for a maximum amount 
of heat to be transferred from the solar (oilector into the hea· 
ting system. 

Easy and efficient heat control for an annex: 
• Using weather guided heating controls (as for main central hea­

ting) 
• At pre-programmed times (e.g. at night) more heat is diverted 

to the domestic hot water tank. 

Using a distributor module and manifold, on the thermal distri­
butor. the svstem f:<ln be e)(oanded to as mRnv tiS twelve znnes. 
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